Z ilton A. A ndrade, Jean L. Lesbordes, Paul Ravisse, Raim undo P araná, Aluízio P rata, João S. Barberino and C hristian Trepo A similar histopathologic picture o f fa ta l hepatitis associated with widespread acute fa tty changes in hepatocytes and single-cell necrosis was seen in epidemic cases occurring in two distinct equatorial areas having high prevalençes ofH B V and HDV infections. The cases were previously considered to be two different entities; Labrea hepatitis in Brazil, and Bangui hepatitis in the Central African Republic. However, the histopathologic findings suggest that they are pathogenetically and etiologically related to H B V and HDV infections, probably modified by som e as y e t unknown fa cto r (s) presen t in equatorial fo re st zones.
A peculiar, highly fatal form of hepatitis, affecting primarily children and young adults, and occurring in microepidemics had been described in the Amazonian region of Brazil as Labrea fever3 4 9 10 12, in Colombia as Santa Marta fever714 26 and in the French Guyana as Amazonian Black Fever22. More recently it has also been observed in Yucpa Indians in Venezuela15 24 and linked to infection hepatitis Delta virus (HDV).
The clinico-pathological picture is that of an acute hepatitis with spotty coagulative and lytic cell necrosis and acute fatty change, with swollen, multivacuolated hepatocytes, whichhasbeen called "morular" or "spongiocytic" cells3 4 9 10 12.
Geographically these cases have been reported from Equatorial areas of South America, areas which also have high prevalences for hepatitis B and h e p a titis D e lta v iru s c a rrie r state. E pidem iological findings8, along with the demonstration of HBsAg, HBcAg and Delta antigen in the liver cells, sometimes with the presence of Delta antigen within the nuclei of morular hepatocytes13 have strongly supported the assumption that HDV was the etiological agent of this peculiar type of hepatitis. However, there has been some reluctance in accepting such an etiology since the association of HBV and hepatitis Delta virus infection in other parts of the world17 neither rep ro d u ce the p e c u lia r clin ic a l featu res (microepidemics, psychic agitation and black bloody vom its), nor the characteristic histopathological hepatic changes seen in the cases from the Amazonian regions, except for an occasional isolated case18.
Recently, examples of fatal hepatitis with diffuse acute fatty changes in hepatocytes have been described as spongiocytic hepatitis in the region of Bangui in Central Africa20, which is also an equatorial forest area with high prevalence of HBV and hepatitis Delta virus infections.
Comparative studies between the cases which occur in those two regions seem important to further clarify the possible common etiology of these peculiar forms of hepatitis. Therefore, the present investigation consists of a comparative histological study of cases of L abrea hepatitis seen in Brazil and similar cases observed by one of us (JLL) in Bangui, capital of the Central African Republic.
MATERIAL AND METHODS
L abrea h ep a titis cases. were from Labrea, a small village in the northwest part of the Amazonas state in Brazil, near the Bolivian border; one other came from Porto Velho, Rondonia, an area in the southwest Amazonian region and another was from Salvador, Bahia1, a large port city on the Brazilian eastern coast.
B a n gu i h epatitis. Seven unpublished cases were selected as representative of the epidemic. Criteria included presence of clinical data compatible with acute fulminant hepatitis and the finding of spongiocytic hepatocytes at histology. The main clinical findings are shown in Table 2 . Serological Representative wet-tissue blocks were cut on a freezing microtome and the sections stained with Sudan Black for the demonstration of fat.
RESULTS
The Brazilian cases were strikingly similar to one another and will be described first. General lobular architecture of the liver was preserved. Thepresenceof swollen and vacuolated liver cells, with a central nucleus and a spongy or morular cytoplasm dominated the picture (Figures 1 and 2 ). These cells Vacuoles stained strongly for fat ( Figure 3 ) Side by side with the vacuolar changes there was lytic necrosis (dropping out) of liver cells as well as diffuse infiltration by mononuclear leukocytes. No massive or submassive necrosis was ever seen, the silver impregnated hepatic reticulum appeared generally preserved, although with microscopic foci of condensation, especially around the central and sublobular veins (Figure 4) . Coagulative necrosis was also present, but not as frequently or disseminately as the vacuolar or lytic changes. Usually the coagulative single-cell necrosis did not form dense, round, hyaline corpuscles, but exhibited a rather smudgy and irregular appearence. As for the inflammatory cells, macrophages and lymphocytes were prominent, polymorphonuclear neutrophils and eosinophils being extremely rare.
Portal spaces showed edema, chronic inflammation and ductular proliferation. These changes became more evident in the cases of more prolonged duration. With time, the accumulation of leukocytes in the portal spaces also increased ( Figure  5 ) and the proliferated bile ducts exhibited atypical hyperplasia. Even in isolated ductal structures, abnormal bile duct epithelium exhibited vacuolate enlarged and hyperchromatic nuclei ( Figure 6 ). Morphological signs of cholestasis, represented by bile thrombi, bile impregnation of ductal and parenchymal cells, were seen in most of the cases, but never represented a prominent change.
Positive staining for Delta antigen was found in 4 cases. The antigen appeared as a dark homogeneous, peroxidade-positive spot in the nuclei of hepatocytes, always scattered and few in numbers, the maximum observed in a 40x microscopic field being 4.
The examined Bangui cases could be divided into three groups: the first was represented by two cases which exhibited exactly the same histopathological picture as the cases described above. The second group consisted of one case, that besides having the features of the previous cases, presented hyaline coagulative necrosis as a conspicuous change. In addition, such latter change was accompanied by focal and marked infiltration of polymorphonuclear leukocytes (Figure 7) . The spongy hepatocytes appeared mingled with the hyaline necrotic cells and the polymorphonuclear leukocytes. Such a combination of changes had not been observed in the Brazilian cases. The third group was represented by 4 cases which presented the classical features of severe acute viral hepatitis Andrade Tropical 25:155-160, jul-set, 1992 . with submassive necrosis and collapse, but having in addition many partially or totally multivacuolated hepatocytes, either scattered or in small clusters ( Figure 8 ). Signs of cholestasis in these last four cases were much more evident than in the Brazilian cases.
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DISCUSSION
The present comparative study reveals that the severe and peculiar form of acute hepatitis occurring in South America and in Central Africa, which shares a similar equatorial ecological background, also presents similar histopathological features. The Brazilian cases studied were apparently more homogeneous than the African ones. This may be related to case selection, which is linked to the matter of conceptual definition. Labrea hepatitis in Brazil has been primarily considered as a clinical entity which occurs in microepidemics, affects children, presents a fulminant course and shows prominent signs of central nervous system involvement3. Cases considered as classical acute fulminant viral hepatitis occurring in the same geographic area in adults are separated from Labrea hepatitis and are not usually submitted to histological examination. When unselected cases of fulminat hepatitis from the Amazonian region were considered, a variable histological picture was demonstrated. Dias and Coura11 reported on 28 such unselected cases, from which 11 presented the classical histological features of Labrea hepatitis, 5 showed some but not all characteristics of that condition and 5 presented classical acute hepatitis with massive or submassive necrosis. This corresponds to approximately the same situation observed in Central Africa.
Therefore, in both regions a modified form of acute severe hepatitis with the presence of multivacuolated hepatocytes (spongy or morular transformation) serving as hallmarks can be observed.
Diffuse hepatocytic acute fatty changes with cell swelling are a well known toxic manifestation which may be associated with acute fatty liver of pregnancy6, tetracycline therapy16 and hycanthone intoxication2. It has been considered as a consequence of impairment of low density lipo-protein metabolism in the liver. The association with superinfection of hepatitis B virus carriers by the hepatitis Delta virus is strongly suggested by epidemiological, serological and immunohistological findings in both series, which were considered here. Additional unknown etiologic factors, environmental factor(s) present in equatorial forest areas may also play roles. Further studies are necessary to clarify this very important p o in t. C o -in fectio n w ith o th er im portant hepatotropic viruses, such as hepatitis C and E viruses, has not been investigated in the present series. Althought HEV has not so far been reported from the areas studied here, the so-called non-A, non-B hepatitis is not rare in Brazil or Africa5.
Finally, preliminary results of transmission of the Bangui strain of HDV to WHV carrier woodchucks suggest that the abnormal proportion of severe hepatitis forms responsible for these equatorial outbreaks may in fact be due to a more cytopathic strain of HDV21 25. 
